The classification of the finite-dimensional restricted simple Lie algebras over an algebraically closed field F of prime characteristic p > 7 is announced. Such an algebra is either of classical type (an analogue over F of a finite-dimensional simple Lie algebra over the complex numbers) or of Cartan type (an analogue over F of one of the infinite Lie algebras of Cartan over the complex numbers). The techniques which yield the classification of the finitedimensional simple Lie algebras over the complex numbers C (by reduction to the classification of irreducible root systems) make heavy use of Lie's Theorem and the nondegeneracy of the Killing form. These techniques fail over fields of prime characteristic since Lie's Theorem does not hold and the Killing form may be identically zero.
This paper announces the classification of the finite-dimensional restricted simple Lie algebras over an algebraically closed field of characteristic p > 7. Our theorem states that these algebras are all of classical or Cartan type (the definitions are recalled below). This proves the conjecture of Kostrikin and safarevid (1) with a subalgebra of Der L and L C L C Der L, where L is the smallest restricted subalgebra of Der L containing L. The techniques which yield the classification of the finitedimensional simple Lie algebras over the complex numbers C (by reduction to the classification of irreducible root systems) make heavy use of Lie's Theorem and the nondegeneracy of the Killing form. These techniques fail over fields of prime characteristic since Lie's Theorem does not hold and the Killing form may be identically zero.
We shall now describe the restricted Lie algebras of classical and Cartan type (Section 1) and then state our result and briefly describe some of the main steps in the proof (Section 2). The complete proof, which is very long, will be given elsewhere.
Algebras of Classical and Cartan Type
From now on F will denote an algebraically closed field of characteristic p > 7; we will state all results for algebras over F.
Let L be a finite-dimensional simple Lie algebra over C, Lz the Z-span of a Chevalley basis in L, and LF = Lz ®z F. The algebra S(l), n ¢ 3, is a restricted simple Lie algebra of dimension (n -1)(pn -1) [discovered by Frank (9) ]. The algebra H(2), n = 2r > 2, is a restricted simple Lie algebra of dimension pf -2 [discovered by Albert and Frank (10) ]. The algebra KG), n = 2r + 1 ; 3, is a restricted simple Lie algebra of dimension pn if n + 3 # 0 (mod p) and of dimension pn -1 if n + 3 0 (mod p) [discovered, in another form, by Frank (11) ].
Kostrikin and Safarevic' (1) observed that for each of the four families of simple infinite Lie algebras over C of Cartan (12) (13) (14) there is an analogous family of restricted simple Lie algebras over F. Three of these were the known families W, S, and H. The fourth was later shown by Celousov (15) (as had been conjectured by Kostrikin and gafarevic) to be identical to the family of algebras Kn, n = 2r + 1 > 3, discovered
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by Frank. Kostrikin and 9afarevid called these algebras the restricted simple Lie algebras of Cartan type over F.
The Classification Theorem
After making these observations, Kostrikin Nonrestricted simple analogues over F (denoted W(m:n) and X(m:n:4)(2) for X = S, H, and K) of the infinite Lie algebras of Cartan type over C are also known (17, 19, 20) . These algebras are also known as algebras of Cartan type. They include all known nonclassical finite-dimensional simple Lie algebras over F.
The proof of Theorem I has two main parts, which generalize, respectively, the determination (17) We say that a maximal torus R C A is standard if zA(R), the centralizer of R in A (which is also a Cartan subalgebra of A), contains a nil ideal I such that zA(R) = R + I. It is known (24) that if L is a restricted simple Lie algebra, then any maximal torus in L is standard. It follows that if A is any section of a restricted simple Lie algebra, then any maximal torus in A is standard.
The first step in our proof is to determine all finite-dimensional restricted semisimple Lie algebras over F which contain a one-dimensional maximal torus which is standard and to classify the standard tori in such algebras. PROPOSITION 2. Let A be a finite-dimensional restricted semisimple Lie algebra over F containing a one-dimensional maximal torus R which is standard. Then A is isomorphic to one ofthe (eight) algebras in the following list by an isomorphism which takes R to the span of the indicated element. and if a, /3 E A then l{y E a + Z3Ly #-Qy}l < 2. This is again a result which can be proved in the rank two sections. Unfortunately, it is not true for all of the algebras described in Proposition S. However, we are able to show that not all of the algebras of Proposition S can occur as sections of simple algebras and that Proposition 8 does hold for those which can occur, thus proving the proposition.
If Q = L we can show that L is classical. If Q # L we take Lo to be a maximal subalgebra of L containing Q and show that Lo satisfies the hypotheses of the recognition theorem, thus proving Theorem 1.
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